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SEMICONDUCTOR DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a 
multilayer interconnection structure which can regulate a substrate 
thickness having excellent handleability and conveyability in a manufacturing 
process and which facilitates a mass production, and to provide a method 
for mounting a semiconductor device. 

SOLUTION: The method for manufacturing the multilayer interconnection 
structure includes the steps of partly adhering and bonding a carrier plate 3 
to a metal base 1 at an adhesive part 5 by an adhesive resin 4, forming a 
multilayer interconnection having a first metal pad 8, an insulating resin 7 
and a second metal pad 6 on the base 1 , and separating the base 1 from the 
plate 3 by cutting the adhered part 5 at a cutting part 9. 
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[0027] 

[Embodiments of The Invention] 

The present invention will be explained with 
reference to the accompanying drawings. Fig. 1 includes 
sectional view showing the steps of a first embodiment of 
the present invention; Fig. 2 includes sectional view 
showing the steps following the steps shown in Fig. 1; and 
Fig. 3 includes sectional views showing the steps following 
the steps shown in Fig. 2. 

[ 0028] 

Firstly, in the step shown in Fig. 1(A), metal bases 1 
having rough surfaces are provided on both sides (an upper 
side and a lower side) of a carrier plate 3. In spaces 
between the metal bases 1 and the carrier plate 3, release 
film 2 or a release agent, whose length is shorter than an 
overlapping length of the metal bases 1 and the carrier plate 
3 (a size in the transverse direction in the drawing) are 
provided to the metal bases, and adhesive resin 4, whose 
length is equal to the overlapping length, is provided to the 
carrier plate. 
[ 0029] 

The metal bases 1 can be removed, by etching, in the 
final step, and they are made of an electric-conductive 
metal so as to be used as electric paths for plating. Further, 
they can be removed by etching and must have enough 
thickness as strong supporting bodies. Preferably, the metal 
bases 1 are made of, for example, a rolled steel plate having 
thickness of 0.2-0.4 mm or electrolytic copper film. 
[0030] 



On the other hand, the carrier plate 3 is a plate or 
film, whose specific gravity is smaller than that of the 
metal bases and which has heat resistance, chemical 
resistance and enough rigidity for line expansion, e.g., 
glass cloth-polyimide substrate, glass cloth-epoxy 
substrate. 
[0031] 

Preferably, the adhesive resin 4 is epoxy or polyimide 
resin having heat resistance and chemical resistance. 
[0032] 

Note that, in the present embodiment, the metal bases 
1 are provided on the both sides (the upper side and the 
lower side) of the carrier plate 3, but the metal base 1 may 
be provided on one side of the carrier plate 3. 
[0033] 

In the step shown in Fig. 1(B), the adhesive resin 4, 
the release film 2 and the metal bases 1 are piled on the 
upper and the lower sides of the carrier plate 3, and a heat 
treatment is performed with a weight being mounted 
thereon. With this treatment, the carrier plate 3 and the 
metal bases 1 are partially adhered, by the adhesive resin 4, 
in an adhering part 5 of an outer circumferential section. 
[0034] 

In the step shown in Fig. 2(A), a first metal pad 8 is 
formed on the metal base 1 by plating with a resist mask, 
the first metal pad 8 is entirely covered with insulating 
resin 7, an opening section, in which a surface of the first 
metal pad 8 is exposed, is formed as a hole (via hole) 16, 
the resist mask is selectively formed on the insulating resin 



7, then a second metal pad 6 is formed, by plating with the 
resist mask, on the insulating resin 7 through the via hole 
16. 
[ 0035] 

In the step shown in Fig. 2(B), the outer 
circumferential section, which has been adhered by 
adhesive 5, is cut off at a cut position 9 (see Fig. 2(A)), so 
that the metal base 1 is separated from the carrier plate 3. 
[ 0036] 

In the step shown in Fig. 3(A), the metal base 1 is 
selectively removed and partially left so as to form the 
metal base 1 into the supporting body 1. 
[ 0037] 

In the step shown in Fig. 3(B), a semiconductor chip 
10 is connected to the second metal pads 6 by metal bumps 
11, spaces between the semiconductor chip 10, the second 
metal pads 6 and the insulating resin 7 are filled with 
underfil-resin 12, then the device is molded with resin 13. 
[ 0038] 

In the final step shown in Fig. 3(C), the supporting 
body 1 or the metal base is removed by etching. 
[ 0039] 

As shown in Fig. 3(C), a semiconductor device 
including the semiconductor chip 10, the metal bumps 11 
and the underfil-resin 12 is mounted on a multilayered 
cable structure including the first metal pads 8, the second 
metal pads 6 and the insulating resin 7. 
[ 0040] 

The multilayered cable structures including the first 



metal pads 8, the second metal pads 6 and the insulating 
resin 7 are formed on the metal bases 1 in a midway, namely 
the multilayered cable structures including the first metal 
pads 8, the second metal pads 6 and the insulating resin 7 
are formed by removing the supporting bodies 1 or the 
metal bases by etching in the step shown in Fig. 3(C). 
[0041] 

The surfaces of the first metal pads 8, which have 
been exposed by removing the metal bases 1, will be 
connected to another semiconductor device or a mother 
board. 
[0042] 

In the present invention, the carrier plate 3 is adhered 
to the metal bases 1, so that optimum total thickness of the 
metal bases 1 for a manufacturing line can be selected. By 
selecting the thicker total thickness, weight increase while 
manufacturing can be reduced in comparison with a case of 
selecting thickness of the metal bases only, so that a 
problem caused by weight increase can be solved. 
Therefore, the thickness of the metal bases 1 is based on a 
restriction for mounting the semiconductor device, the 
thickness can be minimized, and number of steps for 
removing the metal bases can be reduced. 
[0043] 

Fig. 4 includes sectional view showing the steps of a 
second embodiment of the present invention; Fig. 5 
includes sectional view showing the steps following the 
steps shown in Fig. 4. Note that, in Figs. 4 and 5, the 
structural elements shown in Figs. 1-3 are assigned the 



same symbols. 
[0044] 

Firstly, in the step shown in Fig. 4(A), the metal bases 
1 having rough surfaces are provided on the both sides (the 
upper side and the lower side) of the carrier plate 3. The 
adhesive resin 4 is selectively provided to the outer 
circumferential section between the metal bases 1 and the 
carrier plate 3. 
[ 0045] 

In the present embodiment too, the metal bases 1 are 
provided on the both sides (the upper side and the lower 
side) of the carrier plate 3, but the metal base 1 may be 
provided on one side of the carrier plate 3. 
[0046] 

In the step shown in Fig. 4(B), the adhesive resin 4, 
the release film 2 and the metal bases 1 are piled on the 
upper and the lower sides of the carrier plate 3, and a heat 
treatment is performed with a weight being mounted 
thereon. With this treatment, the carrier plate 3 and the 
metal bases 1 are partially adhered, by the adhesive resin 4, 
in adhering parts 5 of the outer circumferential section, and 
a center part is a nonadhered part 18. 
[0047] 

In the step shown in Fig. 5(A), the multilayered 
structure including the first metal pads 8, the insulating 
resin 7, the via holes 16 and the second pads 6 is formed. 
[0048] 

In the step shown in Fig. 5(B), the outer 
circumferential section, which has been adhered by 



adhesive 5, is cut off at a cut position 9 (see Fig. 5(A)), so 
that the metal base 1 is separated from the carrier plate 3. 
[0049] 

Then, the step shown Fig. 3 of the first embodiment is 
performed so as to form the multilayered cable structure 
and mount the semiconductor device thereon. 
[0050] 

Fig. 6 includes sectional view showing the steps of a 
third embodiment of the present invention. Note that, in Fig. 
6, the structural elements shown in Figs. 1-3 are assigned 
the same symbols. 
[0051] 

The step shown in Fig. 6(A) is the same as that shown 
in Fig. 5(B) of the second embodiment. However, the step 
shown in Fig. 6(A) of the third embodiment may be the 
same as that shown in Fig. 2(B) of the first embodiment. 
[0052] 

In the step shown in Fig. 6(B), the metal base 1 is 
entirely provided on the lower side, the semiconductor chip 
10 is connected to the second meta pads 6 by the metal 
bumps 11, the spaces between the second metal pads 6 and 
the insulating resin 7 are filled with underfil-resin 12, and 
the device is molded with resin 13. 
[ 0053] 

In the final step shown in Fig. 6(C), the entire metal 
base 1 is removed by etching. 
[ 0054] 

Figs. 7 and 8 include sectional view showing the 
steps of a fourth embodiment of the present invention. Note 



that, in Figs. 7 and 8, the structural elements shown in Figs. 
1-3 are assigned the same symbols. 
[ 0055] 

The step shown in Fig. 7(A) is the same as that shown 
in Fig. 5(B) of the second embodiment. However, the step 
shown in Fig. 7(A) of the fourth embodiment may be the 
same as that shown in Fig. 2(A) of the first embodiment. 
[ 0056] 

In the step shown in Fig. 7(B), the multilayered 
structure including the first metal pads 8, the insulating 
resin 7, the via holes 16 and the second pads 6 is formed. 
The semiconductor chip 10 is connected to the second metal 
pads 6 by the metal bumps 11, the spaces between the 
second metal pads 6 and the insulating resin 7 are filled 
with underfil-resin 12, and the device is molded with resin 
13. 
[ 0057] 

In the step shown in Fig. 8(A), the outer 
circumferential section, which has been adhered by 
adhesive 5, is cut off at a cut position 9 (see Fig. 7(B)), so 
that the metal base 1 is separated from the carrier plate 3. 
[ 0058] 

In the final step shown in Fig. 6(B), the entire metal 
base 1 is removed by etching. 
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